Abstract
Introduction
Bronchiolitis is an epidemic viral illness occurring mainly in infants under 6 months. Though the condition is relatively mild in most cases, reported mortality rates vary from 0 7 ) to 5 05 I. 3Respiratory failure occurs in 2 0-5-0",, of patients admitted to hospital4 6 formed at frequent intervals, especially when the infant was showing signs of increasing distress. The patients were usually referred by the paediatricians because of increasing sternal recession, restlessness despite oxygen, and diminishing breath sounds. Some were referred because of increasing hypercapnia, and some because of recurrent apnoeic attacks, often after pharyngeal suction or a feed. Fewer than half of the infants referred were thought to be ill enough to warrant respiratory support. A pressure of carbon dioxide (Pco2) exceeding 8-0 kPa (60-2 mm Hg) was not regarded as sufficient justification if the infant was alert and lively.
Criteria for respiratory support-Increasing effort, a rising pulse rate, especially when combined with a rising respiratory rate, altered consciousness, and lethargy were considered to be the most important clinical indications for respiratory support. The Pco2, though always raised, did not necessarily reflect the severity of the distress.
CPAP (fig 1) 
Results
Of the 23 patients managed with CPAP, nine were intubated; the mean duration of support was 5-2 days. In 1975 two infants were intubated from the start, as nasal CPAP had not been introduced. One patient arrived intubated from another hospital, and three others were intubated because of excessive secretions. These infants were subsequently extubated and continued with nasal CPAP. In three patients nasal CPAP failed to improve the respiratory distress, and they were then intubated. The other 14 patients were managed with nasal CPAP alone, and the mean duration of support was 3 3 days. Clinical improvement was usually immediate, with a reduction in rib and sternal recession and a drop in respiratory and pulse rates.
Blood gases-Most analyses were performed on capillary samples, though some patients had arterial punctures. In two patients who had recurrent apnoeic episodes, CPAP was started before the relevant blood gases could be measured. This was also the case in the already intubated infant. Figure 2 gives the Pco, results of the remaining 20 patients. All the infants had raised values before CPAP, and the group mean fell from 7 85 to 6 30 kPa (59 0 to 47-4 mm Hg) over the next three hours (p < 0 01). In two patients the Pco, rose slightly but decreased within a further two hours. Seven patients had Pco, values above 8-0 kPa (60 2 mm Hg), and this group showed the greatest mean fall after CPAP (table II) . Three were given nasal CPAP alone, three Conversizoni: SI to) traditiontial uniits-Pco2: 1 kPa 7-5 mm Hg. 
Discussion
CPAP is widely used in other respiratory conditions of infancy but does not appear to have been reported in bronchiolitis. In this condition the peripheral airways are most severely affected by inflammation; obstruction of the lumen is greatest during expiration, and air trapping occurs.' 0 " Most infants compensate for the increased physiological dead space to tidal volume ratio by increasing the minute volume. As the infant becomes exhausted, however, the minute volume falls to basal values and the PcoS rises.6 This is invariably accompanied by hypoxaemia, which is aggravated by a rising respiratory rate.'2 At this stage the infant may improve considerably with oxygen or may progress to severe respiratory failure. Simpson and Flenley13 regarded a Pco, exceeding 8 7 kPa (65-4 mm Hg) and a hydrogen ion concentration exceeding 63 nmol/l (6 4 ng/100 ml) in unventilated patients as signs of grave prognostic importance.
The decision to ventilate may be based on clinical grounds alone5 or on clinical signs and blood gas tensions.6 14 Artificial ventilation, though undoubtedly reducing the mortality, is not without its own hazards. Muscle relaxation is usually required6 1' to ensure adequate gas exchange. Tube blockage,5 pneumothorax and subglottic stenosis,6 and severe secondary infection6 14 15 have been reported. Several deaths have occurred.5 14 Of the 13 patients ventilated at this hospital before 1976, one died without regaining consciousness, two had neurological sequelae as a result of cardiac arrest before intermittent positivepressure ventilation, and one developed subglottic stenosis. The mean peak Pco, of these patients was 11-7±SD 2 67 kPa (88-0 20-1 mm Hg), the mean hydrogen ion concentration 66 7 SD 13 5 nmol/l (6-7-1i4 ng/100 ml), and the mean duration of ventilation six days.
After 1976 we ventilated only two patients with bronchiolitis.
Both had congenital heart disease (ventricular septal defect, patent ductus arteriosus) and were ventilated from the beginning. Clinical improvement, though more difficult to assess objectively, was very obvious. The patients appeared more settled, sternal recession decreased, and cyanosis, when present, usually disappeared. The pulse and respiratory rates of the group had decreased significantly after two hours (p <0 01). All patients were improved by CPAP, and in none was ventilation considered as an alternative. CPAP increases the functional residual capacity and thereby enlarges the diameter of all the airways. Raised intraluminal pressure also prevents poorly supported small airways from collapsing during increased expiratory effort. 16 At first, applying a distending pressure to the already overdistended lungs of a baby with bronchiolitis seems to be a wrong principle; presumably CPAP widens the terminal airways enough to allow deflation to occur.
Quite probably some of these infants would have recovered without any intervention, but it is highly unlikely that they all would. The intervention rate during 1976-80 was 7 5o/,, compared with 6-9% during 1970-5, when all the patients treated had severe respiratory failure, including those subjected to bronchial lavage. Even allowing for possible differences in the nature of the disease, probably many of the infants managed with CPAP would have progressed to a critical state without early intervention.
Nasal CPAP is easy to apply, non-invasive, and relatively free from complications. The patient may need an endotracheal tube if secretions are excessive or nasal CPAP fails to maintain improvement but can usually be extubated early and CPAP continued by nasal cannula. This avoids prolonged intubation and reduces the incidence of secondary infection. In this series three of the intubated patients had bacterial colonisation of the airway compared with only one of the infants who were not intubated. Publishers, 1966. (Accepted 11 September 1981) SHORT REPORTS Death due to overdose of nefopam Nefopam is recommended for the relief of acute and chronic pain. Though chemically and pharmacologically distinct from both narcotic and anti-inflammatory analgesic agents, it is one-fifth to one-half as potent as morphine, and its mode of action is unknown.' It appears to have low toxicity and a low potential for addiction and abuse. We report the clinical and pathological features of a patient who died due to an acute overdose of this drug, together with details of nine patients who recovered after overdosage.
Case reports
A 30-year-old woman was found unconscious by the roadside, having apparently fallen from her moped. Apart from a suicide note in the basket of the moped there was no indication of what had occurred. Although conscious during transport to hospital, she developed generalised clonic convulsions occurring at 30-second intervals and respiratory arrest ensued. After intubation and resuscitative measures gastric lavage yielded a white sediment. In the intensive care unit she was sedated and ventilated; she was deeply unconscious with reacting pupils, absent conjugate eye movements, flaccid paralysis, and extensor plantar reflexes. Electrocardiography showed a rate of 150 with first-degree block and right bundle-branch block. After five hours she had a fever of 41 9'C. She subsequently developed gross haematuria and oliguria. Coagulation studies, initially slightly abnormal, later showed considerable prolongation of the prothrombin time (31 s v 13 s), partial thromboplastin time (90 s v 44 s), and thrombin time (15 s v 10 s).
Platelet count was 101 x 101/1.
Her condition deteriorated with alternating nodal and ventricular tachycardia and anuria, which was unresponsive to fluid challenge or diuretics. She died 19 hours after admission after two cardiac arrests. At necropsy the brain showed considerable oedema with early coning. Both lungs were acutely congested with focal areas of parenchymal haemorrhage, and there was moderate pulmonary oedema and small pleural effusions. The liver, spleen, and kidneys were acutely congested and there was diffuse eosinophilic swelling of the renal tubular epithelium. The gastric mucosa was intensely congested with patchy epithelial necrosis, and the stomach contained 340 ml of pink-stained white granular material.
Extensive toxicological investigations were carried out using thin-layer chromatography, ultraviolet spectrophotometry, gas-liquid chromatography, and mass spectrometry. No drug other than nefopam was detected, and a serum concentration of 11 9 mg/l was measured in a postmortem sample. Therapeutic doses of nefopam give rise to peak plasma concentrations of about 0 1 mg/I,' and it was concluded that death was due to a massive overdose of nefopam.
Nefopam was first marketed in the UK in 1978, since when seven cases of overdosage have been followed up through the National Poisons Information Service and a further two have been reported to the manufacturers. These are summarised in the table. Plasma concentrations were measured in one case (case 9). A concentration of 3-8 mg/l was found at three hours in this patient, who had distinct clinical evidence of toxicity. From the nine non-fatal cases reported a clinical pattern of nefopam toxicity may be discerned. Convulsions, hallucinations, and agitation appear to be the neurological features of overdosage, and tachycardia
